Photorefractive effect was researched and band gap was determined in nominally pure congruent and stoichiometric lithium niobate crystals, and in a series of congruent 
Introduction
Researches aimed at creation of optically perfect ferroelectric materials with low photorefractive effect are highly topical for devices for transmission, storage and processing of information, frequency converters, electro-optical modulators and closures with optimal properties. Ferroelectric lithium niobate crystal (LiNbO 3 ) possesses high electro-optic, pyro-electric, optically nonlinear and piezoelectric coefficients and photorefractive effect. The value of the latter varies in wide range in dependence of the crystal compound [1] [2] [3] [4] .
Lithium niobate is a phase of variable composition. This allows us to change and finely vary physical characteristics of the crystal by doping and changing of the crystal stoichiometry [1, 3] . Unique properties of LiNbO 3 crystal are determined by particularities of its highly defective structure that strongly depends on the compound [1] [2] [3] [4] . In addition to deep electron traps formed by point photorefractive centers PhIO-2018 (mostly by Nb defects -Nb 5+ ions in Li + sites of the perfect stoichiometric structure) the crystal contains great number of shallow electron traps that affect photorefractive effect [3] [4] [5] [6] . Photo-excitation processes (drift and diffusion of electrons) occur in LiNbO 3 crystal under the laser radiation. This leads to a spatial separation of the charge and appearance of an intrinsic electric field which causes photoinduced change of refractive indices [4] [5] [6] [7] . The main photorefractive mechanism in a LiNbO 3 crystal is a photovoltaic one. The value of a photovoltaic field (E ) is considerably higher than the value of a diffusion field (E ) [6] . In addition, Rayleigh photoinduced (photorefractive) light scattering (PILS) occurs in a crystal under the laser radiation on laser-induced defects with changed refractive index [7, 8] . The opening angle value and the specklestructure indicatrix opening velocity determine photorefractive sensitivity and speed of information recording. PILS, photo-and electroconductivity, photorefractive effect vary in a wide range in the dependence of the crystal compound [3, 4, [7] [8] [9] [10] [11] [12] [13] . Band gap should change at this. Band gap of a nominally pure congruent crystal is 3.72 eV.
This value is characteristic for wide-gap semiconductors [6] . Reducing the width of the band gap could approximate the properties of the LiNbO 3 crystal to semiconductor.
This opens a possibility to develop optical materials with cross-effects.
In this paper we have researched photorefractive effect and determined band gap in 
Method
Growth of LiNbO 3 single crystals was carried out by Czochralski on air [20] . Nominally pure congruent crystals were obtained from the congruent melt, stoichiometric -from the melt with 58.6 mol % Li 2 O. Dopants were added as oxides with impurities less than 10 −4 mol %. We have used lithium niobate charge prepared in ICTREMRM KSC RAS [21] . In the case of crystals 
Results and Discussion
The [25] . Note that conductivity along the polar axis is lower than the conductivity perpendicular to Z [25, 26] . Due to our data (table) homogeneity is responsible for the state of the fundamental absorption edge. The structure homogeneity is higher in nominally pure congruent crystals than in doped congruent crystals [14, 15, 18, 19] . Nb defects and shallow electron traps are the main defects in nominally pure and doped congruent crystals [3] [4] [5] [6] . At this increase in the R = Li/Nb value leads to decrease in Nb defects concentration and increase in shallow electron traps amount. Nb defects are absent in a perfect stoichiometric crystal.
Photorefractive effect in the crystal is caused by shallow electron traps. Amount of the latter in a stoichiometric crystal is much higher than in a congruent crystal. Obtained data also reveal (table) that the higher photoelectric fields are, the grater is the value of a photorefractive effect and the wider is a PILS indicatrix.
Conclusion
Absorption spectra and PILS were researched for LiNbO 3 crystals. The position and behavior of the absorption edge were detected to depend on the dopant type.
The band gap was calculated due to absorption edge parameters and photovoltaic
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PhIO-2018 and diffusion fields were detected due to PILS indicatrix parameters. The band gap was demonstrated to depend on the crystal defect structure state which also determines photorefractive effect and photo-fields. The narrowest band gap is character- 
